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EXECUTIVE SUMMARY  

 

 

The May River provides an important recreational, cultural, and economic resource for the citizens of 

Beaufort County and especially the residents of Bluffton.  Based in part on findings and 

recommendations provided from a baseline assessment of environmental and biological conditions in 

the May River (Van Dolah et al. 2004b), the Town of Bluffton and the Palmetto Bluff Development 

each initiated monitoring programs in their respective watersheds and the main stem of the river to 

obtain additional water quality information.  More recently, these local communities established a May 

River Technical Advisory Committee (TAC) to evaluate the information obtained to date, assist in the 

identification of development-related impacts, and provide recommendations for alleviating or 

reversing these impacts.   

 

While the existing data collected from the various monitoring efforts provide a rich database to 

evaluate water quality concerns, the TAC recommended that these and data available from other 

sources (e.g. SCDHEC, SCDNR) be thoroughly analyzed using statistical approaches to guide future 

community efforts.  This study addresses three core issues: 

 

I. Are significant changes in water quality occurring in the May River? 

II.  Are developed drainages acting as significant sources of pollutants to the May River system? 

III.  What monitoring efforts will be most valuable and feasible to continue into the future? 

 

Data sets used to address these issues included sampling in both the main stem of the river and 

sampling runoff from various upland locations.  The main stem sampling included near-continuous 

basic water quality data (temperature, salinity, dissolved oxygen, pH) obtained for approximately one 

year at three sites, other data obtained at four sites for several water quality parameters (nutrients, total 

organic carbon and dissolved solids, total suspended solids, biochemical oxygen demand, bacteria, and 

four metals), volunteer monitoring data for basic water quality data, bacterial data from 8 SCDHEC 

monitoring stations sampled monthly for bacterial concentrations, and one SCDHEC ambient 

monitoring stations station sampled monthly for a broad suite of water quality measures.  Data from 

the upland runoff included rain event samples of several water quality parameters (nutrients, bacteria, 

total suspended solids)  from six drainages on the northern shoreline of the May River, and both wet 

and dry water quality samples (bacteria, nutrients, turbidity, pH, DO, salinity) from 14 drainages at 

Palmetto Bluff representing both undeveloped and developed watersheds. Eight stations were sampled 

along a gradient from the upland drainage of the Palmetto Bluff golf course and through a tidal creek 

draining that golf course, and at two sites located along the shoreline upriver and downriver from the 

mouth of that creek.  Some of these data sets were compared with data obtained by the SCDNRôs 

South Carolina Estuarine and Coastal Assessment Program (SCECAP), SCDNR Land Use database, 

and National Land Cover database.  Other data sets were evaluated for their utility in addressing the 

above issues, but were not analyzed further since they did not lend appreciably better insight to those 

issues.   

 

Considerable effort was spent evaluating and interpreting the quality of the above data sets and 

organizing all data into Excel spreadsheets using standardized formats.  Details of the specific data sets 

and statistical approaches for analyzing those data sets are provided in the methods section of the 

report.    
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Question I.  Are significant changes in water quality occurring in the May River? 

 

Salinity does not appear to be decreasing (becoming more fresh) in any part of the May River, in fact, 

salinity has been increasing suggesting a decrease in total freshwater inflow to the system. Salinity 

increased in the May River as a whole and at every station regardless of the origin of the data, and 

these increases were significant at several station in the middle (19-18) and lower (19-01 and 19-12) 

sections of the May River.  All of the stations represented by the SCDHEC Shellfish data set possessed 

similar annual average salinities regardless of location within the river and showed a similar pattern of 

variability between 1994 and 2008.  The stations represented by the Main Stem data set did not clearly 

reflect salinities in the SCDHEC data set and indicated a gradient of increasing salinity from the most 

upstream station (M4) to the most downstream station (M1).   

 

Year-to-year salinity variation observed in the May River was closely related to precipitation patterns 

documented within the southwestern portion of the South Carolina.  An overall pattern of decreasing 

rainfall coincided with the overall increase in salinity during the period examined here.  Similarly, the 

period of highest salinities at the SCDHEC stations between 1999 and 2002 happened over a period of 

declining rainfall between 1998 and 2001.  When corrected for background rainfall levels, salinity still 

changed significantly through time, but these changes were not significantly different among the 

different stations.  At six of the seven SCDHEC Shellfish stations, salinity increased through time 

(although not significantly) even after correcting for the effects of total annual precipitation.  This may 

reflect an actual decrease in upland runoff into the May River due to construction of stormwater ponds 

in some areas.   However,  it may also reflect limitations in the data sets used in the analysis including 

regional rather than water-specific rainfall data and sampling of salinity once per month.  More 

focused and intensive data sets would be required to directly link changes in land use and stormwater 

ponds to changes in runoff and river salinity 
  

Much of the concern related to water quality in the May River centers around fecal coliform bacteria 

concentrations, several data sets were carefully evaluated to address this issue.  Elevated fecal coliform 

bacteria concentrations affect the ability to harvest shellfish in the May River as well as suitability for 

primary contact recreation.  One of the best data sets available to address this issue was the SCDHEC 

shellfish database.  Analysis of those data indicate that, as a whole, the May River has been 

experiencing an increase in fecal coliform bacteria concentrations since the mid to late 1990ôs.  

Bacteria concentrations showed significant inter-annual variability at some stations, but did not vary 

significantly or systematically among calendar months at any of the stations.  The SCDHEC station 

(19-19) located farthest upriver increased significantly over time with a geometric mean fecal coliform 

levels of 30.3 colonies/100ml in 2008, which was much higher than in preceding years. Additionally, 

the incidence of fecal coliform levels above 43 colonies/100ml increased during the 2004-2008 time 

period. These levels exceed allowable levels for shellfish harvesting.   

 

The higher and more rapidly increasing fecal coliform levels in the upper portion of the May River, as 

compared to the lower portions, likely reflect a combination of water body size and flushing rate, as 

well as development trends in the different May River watersheds.  The upper and middle sections of 

the May River experience less flushing and more freshwater input relative to the size of the river than 

the lower portion, which also has higher salinity water.  Fecal coliform bacteria levels were 

significantly and inversely related to salinity at almost every station. Rapid development in the upper 

section of the river is also likely to be playing a role in the changing conditions in the middle section of 
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the river.    Similar trends of increased bacteria concentrations in the upper portions of the May River 

were observed in the baseline study, and have been documented in other studies of estuarine 

watersheds.    

 

Relative to similarly sized effluent-free water bodies in Beaufort County, most of the May River does 

not appear to be degraded with respect to fecal coliform bacteria.   However, the degradation of the 

upper portion of the May River may extend into other sections of the river if recent trends continue and 

efforts are not made to eliminate or reduce the sources of these bacteria.   

 

Rates of freshwater inflow likely play an important role in the water quality on the May River.  Fecal 

coliform bacteria levels were significantly and inversely related to salinity at almost every station. 

These relationships were strongest in the stations located farther upstream in the May River as 

compared to those located farther downstream.  This could reflect the greater influence of freshwater 

drainages on the narrower, shallower and lower-salinity upstream portions and the greater influence of 

higher-salinity seawater on the more downstream portions of the May River.   

 

Instream fecal coliform levels are closely but not entirely related to rainfall patterns in the southern 

portion of the state.  Discrete increases in fecal coliform levels were sometimes quite consistent among 

stations suggesting a common driving cause.  The influence of rainfall was also clearly reflected in the 

low fecal coliform levels recorded at all DHEC Shellfish stations from 1999 through 2001, a period 

when rainfall levels were at their lowest in the southern portion of South Carolina.  Increases in fecal 

coliform levels in recent years occurred during a period of decreasing rainfall and increasing salinities.  

This suggests either that there has been an increase the sources of fecal coliforms (wildlife, domestic 

animals, etc.) rather than an increase in total runoff volume or that runoff has become more episodic.  

 

The main stem data set collected by Palmetto Bluff documented no significant temporal trends in fecal 

coliform levels, but generally confirmed the broader spatial patterns documented by the SCDHEC 

shellfish data set.  The station located farthest upstream (M4) had the highest average fecal coliform 

levels and these levels decreased farther downstream.   

 

Elevated nutrient concentrations represent another threat to water quality in the May River.   Existing 

monitoring activities conducted in the main stem of the estuary did not detect significant changes in 

nutrients, as measured by total nitrogen and total phosphorus.  The concentrations of both nutrients 

were highest in August sampling events, and lowest in March sampling events reflecting a consistent 

seasonal fluctuation in nutrient inputs to the river.  Nutrient levels were higher in the upper portions 

compared to the lower portions of the river, mirroring the spatial patterns documented for fecal 

coliform bacteria.  The upper portion of the river is very close to various upland sources of nutrients 

(both natural and anthropogenic) and is immediately downstream of a large impoundment.  Nutrient 

loading to this portion of the river is likely exacerbated by a low dilution capacity and long residence 

time. 

 

No consistent and significant changes in dissolved oxygen, pH and total suspended solids were 

detected in the May River.  These water quality measures also showed a clear spatial gradient with 

evidence of increasing degradation closer to the headwaters of the May River.   
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Question II:  Are developed drainages acting as significant sources of pollutants to the May 

River system.    

 

Although the original desire of the TAC was to determine whether stormwaer runoff was affecting 

water quality in the May River, the existing data sources do not allow this question to be addressed due 

to a lack of comparable data both in the drainages and in the May River itself.  To properly address this 

question, additional field and modeling studies, including measures of flow would be necessary.  The 

data do allow the comparison of level of contaminants that are entering the May River from both 

developed and undeveloped drainages at Palmetto Bluff, including the golf course, and from drainages 

entering the river from the Bluffton (north) side of the river.   

 

Analysis of the Palmetto Bluff developed (Phase I) drainages showed little evidence of having 

degraded water quality when compared to the undeveloped (Phase II) drainages.  Fecal coliform 

concentrations were highest in drainages from undeveloped subwatersheds and lowest in the 

impoundment/ pond drainages, but these differences were not statistically significant.  Turbidity, total 

nitrogen (TN), and total phosphorus (TP) were all significantly higher in the impoundment/pond 

drainages than in either the developed or undeveloped drainages.  Rain events resulted in significantly 

higher concentrations of fecal coliform bacteria from all drainages, particularly in the undeveloped 

subwatersheds where terrestrial wildlife deposits represent the most likely source.  Turbidity, TN and 

TP concentrations were also higher during rain events, but the differences were not statistically 

significant.  The largest increases in these parameters occurred at the stations associated with the 

impoundment at the headwaters of the May River.  During the monitoring period analyzed for this 

report, the developed Palmetto Bluff subwatersheds did not show evidence of being a major source of 

fecal coliform pollution through stormwater runoff.  This may be due to a combination of low-density 

and young age of the developments at Palmetto Bluff, the displacement of wildlife into undeveloped 

areas, and/or adequate containment and control of stormwater runoff.   

 

The Palmetto Bluff golf course drainage showed a clear gradient of water quality in the tidal creek that 

links the golf course to the May River, but the golf course drainage is not likely to be the sole source of 

those pollutants.  This is based on concentrations that sometimes were higher in the creek than in the 

upland cistern of the golf course.  However, stormwater runoff results in higher fecal coliform bacteria 

levels, phosphorus concentrations and turbidity in the water bodies adjacent to the golf course that, in 

some cases, exceeded levels typical of undeveloped drainages in the area.    

 

Runoff from rain events in the drainages on the Bluffton side of the May River had significantly 

elevated fecal coliform levels, nutrient concentrations and turbidities when compared to the developed 

and undeveloped drainages at Palmetto Bluff.  Fecal coliform levels were particularly high in the most 

upstream drainages.  Phosphorus concentrations in Stoney Creek, Rose Dhu, and Verdier Cover were 

15-20 times greater than the undeveloped Palmetto Bluff drainages, and ten times greater than the 

threshold for ñpoorò phosphorus conditions used by the SCECAP program for estuarine watersheds.  

The high fecal coliform levels, phosphorus concentrations, and turbidities in the Bluffton drainages 

may reflect a combination of land cover/land use and flushing rates in the different watersheds.   
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Question III:  What monitoring efforts will be most valuable and feasible to continue into the 

future?  

 

Collectively, the data sets assembled by the Town of Bluffton and Palmetto Bluff Development, 

combined with the data collected by SCDHEC and SCDNR, provide a robust level of information 

about the condition of the May River.  Our review of these data provide an opportunity to compare the 

information obtained through each of these efforts and make recommendations for modifying and 

streamlining future sampling efforts.   

 

Main Stem Monitoring Efforts: 

 

Monitoring within the main stem of the May River, and not just in creeks and drainages, should be 

continued.   Sampling the main part of the river is critical because it is 1) the location of the primary 

resources of concern, and 2) the water body upon which state management decisions are based.  

Monitoring of headwater creeks and drainages provides a useful early warning system for changes 

occurring within local subwatersheds, but unusually high values observed for water quality parameters 

may not result in high levels of those parameters farther downstream in a creek or in the main stem of 

the river.  We recommend that main stem monitoring be continued and expanded to complement 

existing state monitoring data and to link water quality in headwater creeks to that in the May River 

more directly.  We also recommend relocating them to better represent the length of the river and for 

better integration with the existing SCDHEC station.   

 

Data sondes recording continuous water quality data in the main stem of the river have provided a 

detailed measure of physical and environmental variability over a one year period.  However, this type 

of data collection is very expensive to conduct, the data set collected is too short to evaluate temporal 

trends, and management decisions are difficult to make since the data are not consistent with SCDHEC 

methodology.  If such an effort is continued (see later recommendations), subsets of the continuous 

water quality data provide an accurate estimate of monthly averages and monthly variability within the 

data set as a whole.  The middle five days of each month appear to provide the best relationship to total 

month averages.  The value of continued collection of these data for future management decisions is 

not clear.  If this effort is continued, these goals should be more clearly stated.  If it is determined that 

additional continuous data are not needed in the future, we recommend re-allocating effort and funds to 

implementation of a monitoring program that includes other water quality parameters that are of direct 

concern and is consistent with SCDHEC methodology.   

 

The volunteer monitoring network collected data that were consistent with other data sources, but, if 

continued, we recommend that the network be utilized to assist with a more coordinated sampling 

effort and focus on water quality parameters of greatest concern.  Such sampling would require others 

to process the samples in one or more qualified laboratories.    

 

Upland drainage Monitoring Efforts: 

 

The Phase I and II drainage data collected by the Palmetto Bluff Development provided useful 

information on inputs to the May River from both developed and undeveloped subwatersheds.  

Continuing this type of monitoring would be useful, but the effort could be reduced and streamlined, 
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and methodological issues associated with the past sampling effort should be improved.  These issues 

include ensuring that sampling events are timed to be comparable between (or at least within) a 

drainage type, detection and reporting limits (both low and high) are standardized and suitable for the 

monitoring needs, and in-field measurements are accurately and correctly obtained.  We recommend 

some restructuring of the existing stations to streamline and improve data collection efforts, if 

continued. 

 

The Palmetto Bluff golf course data provided good information on levels of fecal coliform and 

nutrients in the golf course cistern and adjacent Palmetto Bluff creek that leads to the May River.  

Based on the findings, we do not recommend continued sampling of this system, with the exception of 

maintaining a station in the headwaters and near the mouth of the creek as part of an improved overall 

monitoring effort of the subwatershed drainages flowing into the May River.   

 

The Bluffton rain event data provided useful information on potential inputs to the May River from the 

Town of Bluffton, but several limitations need to be addressed in future efforts.  While the headwater 

creek sampling provides useful sentinel data for potential changes in pollutant levels, their link to 

management decisions must be better established.  Sampling at the confluence of the same drainages 

with the May River (i.e. mouth of the creeks) concurrently with the headwaters would also be useful to 

understand potential loading of contaminants from these creeks.  We provide several modest changes 

in the existing monitoring effort to improve the value of an overall monitoring program.  We also 

provide several alternative methods for obtaining these data, ranging from employing a private 

contracting firm (likely the most expensive option), working with one or more cooperating state 

agencies to collect and/or process samples (intermediate expense option), utilizing volunteers in a more 

coordinated manner with samples processed at qualified laboratories (the least expensive option), or a 

combination of the above.   

 

Summary of Recommendations: 

 

As part of a longer-term monitoring strategy for the May River, we recommend a more coordinated 

effort that builds on existing programs and includes monitoring in the main stem of the May River and 

in targeted creek systems in a coordinated effort between the Town of Bluffton and the Palmetto Bluff 

Development.  Specific recommendations include: 

 Discontinue the existing continuous data sonde program and collect this type of data only as 

needed for specific targeted studies, 

 Continue to collect data routinely at main stem river stations, but  reposition those stations,  

 Monitor the most critical parameters (fecal coliform bacteria, TN,TP, turbidity) and basic water 

quality measures in the headwaters/drainages of developed subwatersheds in both Palmetto 

Bluff and Bluffton (specific recommended locations provided in the report), 

 Monitor drainages from at least three undeveloped drainages on Palmetto Bluff, 

 Discontinue monitoring at most Palmetto Bluff Golf Course stations, 

 Sample headwater and creek mouths routinely as well as following rain events, 

 Improve quality assurance/quality control and consistency of sample and data collection among 

Bluffton, Palmetto Bluff and state monitoring programs, 

 Structure future monitoring efforts or research around clear and focused questions. 
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BACKGROUND  

 

The May River represents an important recreational, cultural and economic resource for residents and 

visitors (Town of Bluffton, 2008).  Due to its exceptional water quality and importance to local 

communities, the river was designated as having Outstanding Resource Water (SCDHEC 2001) by the 

South Carolina Department of Health and Environmental Control.   The May River continues to 

support a significant recreational shellfish fishery due to its extensive oyster beds and good water 

quality, but rapid population growth and development threaten this status. 

 

The coastal counties of South Carolina have grown 35% since 1990 and are expected to grow another 

30% by 2025 (SC Budget and Control Board, 2005).  Beaufort County saw its population grow by 

14% between 2000 and 2005 (SC Budget and Control Board, 2005).  This growth is accompanied by 

the expansion of infrastructure and the urbanization of previously undeveloped areas resulting in 

increased impervious cover (roadways, parking lots, roofs, etc.) and stormwater runoff.  For coastal 

water bodies, increasing development in surrounding watersheds often results in degraded water and 

sediment quality and increased restrictions on primary contact recreation and fisheries consumption 

advisories (Sanger et al., 1999a, b; Lerberg et al., 2000, Van Dolah et al., 2008). 

 

Recognizing the potential impact of recent increased development within the May River watershed, 

surrounding communities have taken an interest in protecting this valuable natural resource.  In 2002, 

the Town of Bluffton secured funding to initiate a study of environmental conditions within the May 

River (Van Dolah et al., 2004).  The goal of that project was to provide a largely pre-development 

baseline against which future assessments of condition could be compared.  The Town of Bluffton 

followed this up by initiating a monitoring program and developing the ñMay River Waterbody 

Management Planò in consultation with DHEC-OCRM in 2008 (Town of Bluffton, 2008).   As part of 

the plan to develop the Palmetto Bluff area on the south bank of the May River, the Palmetto Bluff 

Development initiated a monitoring program.  Local communities also joined forces and established a 

May River Technical Advisory Committee (TAC) consisting of specialists from numerous academic, 

government, and non-profit organizations, as well as private citizens.  The purpose of this committee 

was to assist in the identification of development-related impacts to the May River and solutions for 

alleviating and/or reversing these impacts. 

 

The monitoring programs conducted by the Town of Bluffton and the Palmetto Bluff Development 

have provided a rich database of recent water quality information.  Portions of these data have been 

described in detailed reports prepared for the Town of Bluffton (BP Barber, 2007, 2008).  In 2008, the 

May River TAC recommended these data and other available data for this drainage system be 

statistically analyzed and synthesized to assist in guiding future community efforts.  The current study 

was initiated to address three core issues through a detailed analysis of these data: 

I.   Are significant changes in water quality occurring in the May River? 

II.  Are developed drainages acting as significant sources of pollutants to the May River  

            system? 

III.   What monitoring efforts will be most valuable and feasible to continue into the future? 
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METHODS 

 

Data sets: 

A large number of data sets were available to examine water quality issues in the May River and its 

tributaries including those generated by the Town of Bluffton and Palmetto Bluff Development as well 

as numerous state sources (Table 1; Figure 1a,b).  The parameters, sampling locations within the river 

system, and monitoring time frame and frequency varied amongst data sets. 

 

The Town of Bluffton provided two primary data sets: ñContinuous Data Sondesò and ñRain Eventò 

(Table 1).  The study design and sampling protocols are described in detail by BP Barber (2008) and 

therefore are described only briefly here.  The continuous sonde data set was collected by deploying 

YSI 6600 or 6920 continuous monitoring sondes at three locations within the May River: in the upper 

zone near the confluence of Rose Dhu Creek with the May River (S-RD), in the middle zone in 

Verdier Cove near Thomas Heyward Street (S-VC), and in the lower section near the Alljoy boat 

landing (S-AJ) (Figure 1a,b).   The data records from S-RD and S-AJ included temperature, 

conductivity and salinity, dissolved oxygen, pH, turbidity and chlorophyll-a recorded continuously at 

15 minute intervals between mid-April 2007 and late June/mid-July 2008.  The data record at S-VC 

was similar to the other two, but it lacked chlorophyll-a.   

 
Table 1.  Primary data sets available for analysis of patterns and trends in May River water 

quality. 

Data Source Data Set Parameters of Interest 

Town of Bluffton Continuous Sonde Temperature, salinity, pH, dissolved oxygen, 

turbidity, chlorophyll-a 

 Rain Event Nitrogen, phosphorous, total suspended 

solids, turbidity, fecal coliform, Escherichia 

coli 

 Volunteer Network Temperature, salinity, water clarity, dissolved 

oxygen 

Palmetto Bluff Main Stem Salinity, turbidity, nitrogen, phosphorous, 

fecal coliform 

 Phase Drainages Salinity, turbidity, nitrogen, phosphorous, 

fecal coliform 

 Golf Course Salinity, turbidity, nitrogen, phosphorous, 

fecal coliform 

SCDHEC Ambient  

 Shellfish Fecal coliform 

SCDNR May River Baseline Study Temperature, salinity, turbidity, dissolved 

oxygen, fecal coliform, nitrogen, 

phosphorous, chlorophyll-a 

 South Carolina Estuarine 

and Coastal Assessment 

Program (SCECAP) 

Temperature, salinity, turbidity, dissolved 

oxygen, fecal coliform, nitrogen, 

phosphorous, chlorophyll-a 
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Figure 1a.  Locations of all stations sampled within the May River system and analyzed here.   

 


